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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Utility model registration claim] 

[Claim 1] While having the flow cell equipped with the parallel monotonous eel aperture, the 
exposure optical system to which the observation field in this eel is made to carry out incidence 
of the exposure light, and the detection optical system of the scattered light which said 
exposure light is irradiated by the particle in the sample fluid in a cel. and produces The 
collimator lens which makes parallel light light irradiated from the light source in said exposure 
optical system. In the particle measuring device which constitute from a condenser lens which 
makes this parallel light condense in said observation field, and the eel aperture of said flow cell 
is made to incline to the optical axis of exposure optical system, and changes The particle 
measuring device characterized by inserting the slit which shades said a part of exposure light in 
the shape of **** into an optical path from hard flow with the inclination direction of a eel, and 
constituting so that the return light from a eel aperture may be made to shade by the 
protection-from-light slit concerned. 



[Translation done.] 
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1. This document has been translated by computer. So the translation may not reflect the original 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed explanation of a design] 
[0001] 

[Industrial Application] 

This design is related with the measuring device of the particle contained in fluids, such as 
ultrapure water used for washing of the wafer in the production process of a semi-conductor 
etc.. and clarification air used in a clean room etc. 
[0002] 

[Description of the Prior Art] 

The flow cell 23 equipped with the parallel monotonous eel apertures 21 and 22 of each other as 
the above-mentioned particle measuring device as shown in drawing 5 . While having the 
exposure optical system 24 to which the observation field R in this eel 23 is made to carry out 
incidence of the exposure light, and the detection optical system (not shown) of the scattered 
light which said exposure light is irradiated by the particle in the sample fluid in a eel 23, and 
produces The collimator lens 26 which makes parallel light light irradiated from the light source 
25 in said exposure optical system 24, The thing which it constituted [ thing ] from a condenser 
lens 27 which makes this parallel light condense in said observation field R, and made the eel 
apertures 21 and 22 of said flow cell 23 incline to the optical axis Q of the exposure optical 
system 24 is known. 
[0003] 

[Problem(s) to be Solved by the Device] 

The particle measuring device of a ****** configuration makes the eel apertures 21 and 22 of 
said flow cell 23 incline to the optical axis Q of the exposure optical system 24. Although it is 
considered that lessen return light by the side of the light source 25 of the light reflected by the 
eel apertures 21 and 22, it has it, a light source noise is reduced, and a S/N ratio is made to 
improve [ whether in order to lose the effect of return light completely, the tilt angle of the eel 
apertures 21 and 22 is enlarged, and ] It obtains and **. or a flow cell 23 is greatly separated 
from the exposure optical system 24 and the light source 25, and is installed — or [ those any ] 
— not choosing — Since the eel apertures 21 and 22 of a large area were required when the tilt 
angle was enlarged, when equipment cost cost dearly or the flow cell 23 was greatly separated 
from the exposure optical system 24 and the light source 25, there was a problem at the point 
which equipment enlarges. 
[0004] 

This design is accomplished in view of the ****** actual condition, and reduction ****** of a 
light source noise aims at offering the particle measuring device with which the improvement of a 
S/N ratio came to be attained, without making it accompanied by above un-arranging by very 
easy amelioration. 
[Means for Solving the Problem] 

in order to attain the above-mentioned purpose , this design insert the slit which shade a part of 
exposure light in the exposure optical system of that in the shape of **** into an optical path 
from hard flow with the inclination direction of a flow cell . and the description be in the point of 
having make it make the return light from a eel aperture shade by the protection from light slit 
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concerned , in the particle measuring device which indicate at the beginning , 

[0005] 

[Function] 

That is, make a part of skirt of exposure light where cross-section reinforcement presents a 

Gaussian distribution shade, return light is made to irradiate the protection-from-light part, 

gradual slopeHzation of the eel aperture to the optical axis of exposure optical system is 

attained by this, and minor-diameter-izing of a eel aperture or contiguity installation of the flow 

cell to the light source is attained by this. 

[0006] 

[Example] 

Hereafter, the example of this design is explained based on a drawing. Drawing 1 and 2 show the 
principle Fig. of a particle measuring device, 1 is the flow cell equipped with the parallel 
monotonous eel apertures 2 and 3 of each other, and the scattered-light detection aperture 4 is 
formed in the flank of the direction where the eel apertures 2 and 3 face, and the direction which 
intersects perpendicularly. 

The inlet of the sample fluid with which 5 was formed in the lower part of a flow cell 1 , and 6 are 
derivation openings of the sample fluid formed in the upper part of a flow cell 1 . 
7 consists of the light source 8 which is the exposure optical system to which the observation 
field R in a flow cell 1 is made to carry out incidence of the exposure light, for example, consists 
of semiconductor laser, the collimator lens 9 which makes parallel light light irradiated from this 
light source 8, and the condenser lens 10 which makes the above-mentioned parallel light 
condense in said observation field R. 

1 1 is the detection optical system which faced said scattered-light detection aperture 4, and 
was established out of the flow cell 1, and consists of the condenser lens 12 which condenses 
the scattered light produced from the particle of a sample fluid, and the photodetector 13 which 
detects the scattered light. 
[0007] 

In the particle measuring device of the above-mentioned configuration, while making a sample 
fluid introduce into the observation field R in a flow cell 1 through said inlet 5 Said observation 
field R is made to irradiate the laser beam which made it condense with a condenser lens 10 
towards the core of the flowing sample fluid. At this time If the particle is contained in the 
sample fluid, the light scattered about by that particle will be condensed with a condenser lens 
12, this will be detected by the photodetector 13, and a particulate number will count based on 
the output signal from this photodetector 1 3, and those particle size distribution will be 
measured. 
[0008] 

In the particle measuring device of a ****** configuration, as shown also in drawin g 3 , while 
making it incline downward, the inclination direction of a flow cell 1 is specifically inserting the 
slit 14 which shades a part of parallel light in the meantime in the shape of **** into an optical 
path from hard flow between a collimator lens 9 and a condenser lens 10 for the eel apertures 2 
and 3 of said flow cell 1 in the middle of the optical path of the exposure optical system 7 from 
the light source 8 to a flow cell 1. 

In addition, as the above-mentioned protection-from-light slit 1 4 presents the configuration of 
knife edge into which a part for a light-receiving surface part was made to cut aslant and misses 
the light reflected by slanting light-receiving side 14a from between both the lenses 9 and 10 to 
the upper part, he is trying not to make the reflected light return to a light source 8 side. 
[0009] 

the light (only the light reflected by the appearance of the eel aperture 2 by the side of 
incidence is illustrated for convenience.) which reflects in respect of the inside and outside of 
the eel apertures 2 and 3, and returns to a condenser lens 10 side while according to the ****** 
configuration the lower part the exposure light from a condenser lens 10 side a is cut in part and 
irradiated by the observation field R. as shown in drawing 4 — a part (upper part side) — it will 
be in the condition that b was cut. 

So that it may ** and the cut protection-from-light parts a and b may be made to enter in a 
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mutual optical path in the condition of not overlapping exposure light and return light By making 
the eel apertures 2 and 3 of said flow cell 1 incline to the optical axis Q of the exposure optical 
system 7, in the light of drawin g 3 and 5, gradual-slope-izing and minor-diameter-izing of the eel 
apertures 2 and 3 are attained in the condition of having made the enter lump of the return light 
by the side of the light source 8 preventing certainly so that clearly. 

Or if only gradual slope-ization of the eel apertures 2 and 3 is chosen, the miniaturization of 
equipment is attained and, of course, contiguity Installation ^^^^^^^ of a flow cell 1 to a 
condenser lens 10 can also take the compromise gestalt which attains minor-diameter-izing of 
the eel apertures 2 and 3, and the miniaturization of equipment by moderate gradual slope- 
ization of the eel apertures 2 and 3. 
[0010] 

And though the gestalt into which a part of exposure light is made to cut by the protection- 
from-light slit 14 is taken, since the cross-section reinforcement of the exposure light presents 
a Gaussian distribution, even if it cuts a part of skirt of the perimeter, there are very few falls of 
the light source quantity of light, and a bad influence hardly attains to particle measurement in 
respect of the quantity of light. 

in addition — ** made Into the gestalt which makes the above-mentioned protectlon-from-light 
slit 14 install in the downstream of a condenser lens 10 is good, and repositioning is free to the 
path of insertion to an optical path in the protection-from-light slit 14 concerned — also 
accomplishing — It Is good. 
[0011] 

[Effect of the Device] 

By rational amelioration to which this design makes a part of skirt of exposure light where cross- 
section reinforcement presents a Gaussian distribution shade as explained above, and made it 
make return light irradiate the protection-from-light part Aiming at [ make return light shade 
completely without making it accompanied by most falls of the light source quantity of light, 
and ] the Improvement of the S/N ratio by reduction of a light source noise A cost cut or 
miniaturization of equipment came [ contiguity installation of the flow cell to minor-diameter- 
izing or the light source by gradual-slope-izing of a eel aperture was attained, and ] to be 
attained by this. 



[Translation done.] 
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